lyzed by using the iScript One-Step RT-PCR Kit for Probes (Bio-Rad, Munich, Germany) in a duplex rRT-PCR (pan-BTV-duplex rRT-PCR) combining a BTV rRT-PCR that detects all known serotypes (11) with a PCR that detects all members of the genus Culicoides (pan-Culicoides assay) as an internal control for RNA extraction and amplification. For the pan-Culicoides assay, primers and a probe were selected from aligned sequences of the rDNA internal transcribed spacer 1 and 2 (Pan-Culi-ITS1+2-597F [5′-CAG GAC ACA CGA TCA TTG ACA-3′], Pan-Culi-ITS1+2-976R [5′-CAC ATG AGY TGA GGT CGT CAT-3′], PanCuli-ITS1+2-623HEX [5′-HEX-AAC GCA TAT TGC ACC CCA TGC GA-BHQ1-3′]). To confirm positive pan-BTV-duplex rRT-PCR results, we extracted RNA from the remaining homogenate of the batch and subjected it to BTV-8-rRT-PCR (5). Batches were considered BTV positive if results of both assays were positive. Batches of the C. obsoletus and C. pulicaris groups with high viral loads were further analyzed for Culicoides spp. by amplification of the mitochondrial cytochrome oxidase subunit I (12) .
The overall number of biting midges caught started at a moderate level (11, 577) Batches with a high virus genome load showed Ct values similar to that of highly positive, undiluted blood samples from cattle or sheep. Although ≈70-100 µL of cattle or sheep blood are used for the BTV genome detection, <1 µL blood remains in a biting midge after a blood meal. The uptake of highly BTV-positive blood can therefore only lead to a Ct value increased at least by 6 or 7 when the biting midge is tested by rRT PCR for BTV. Our findings provide strong evidence for virus replication in the biting midges in the highly positive pools.
All batches with very high and 36 batches with a high virus genome load consisted of midges of the C. obsoletus group. Only 2 batches with a high viral load belonged to the C. pulicaris group. These data clearly support the previously suggested role of species of the C. obsoletus group as competent vectors for BTV (13, 14) .
The species composition of batches of the C. obsoletus and C. pulicaris groups with a high viral genome load was further determined by PCRs of the mitochondrial cytochrome oxidase subunit I (10). Although our analyses showed that most batches consisted of several species (Table 1) , C. obsoletus sensu stricto was identified in all investigated batches of the C. obsoletus group (Table 1) . Furthermore, 18 BTV-positive batches morphologically classified as C. obsoletus group consisted exclusively of C. obsoletus sensu stricto. These findings indicate that C. obsoletus sensu stricto is involved in the transmission of BTV in Germany, but a role for other members of the C. obsoletus group in the transmission of BTV cannot be ruled out. In contrast, the characterization of the pools of the C. pulicaris group yielded inconclusive results ( Table  2) . More than 1 species-specific fragment was amplified in all tested pools, but C. punctatus could be identified in all investigated pools.
Conclusions
Our study yielded no evidence that C. imicola midges occurred in the study area in Germany. Members of the C. obsoletus group were detected in the entire monitoring area in high abundances and frequently contained BTV genome. Because of the detection of BTV in a high number of batches, which consisted of C. obsoletus sensu stricto, this species must be assumed to play a major role as a vector of BTV in Germany.
